Some chemical parameters of fertilizer factory effluent (FFE) and sweetmeat factory waste (SFW) were analyzed before and after culture of three important microalgae (Spirulina platensis, Chlorella ellipsoidea and Scenedesmus obliquus) to make the waste environment friendly and to develop their economic use. Among the two wastes significantly (P<0.05) higher phosphate phosphorus (116.09 mg/l), ammonia nitrogen (17.39), total suspended solids (TDS, 949.00 mg/l), total dissolved solids (28924.67 mg/l), total solids (30009.00 mg/l) and chemical oxygen demand (7892.00 mg/l) were in raw SFW. On the other hand significantly higher pH (7.51), nitrite nitrogen (19.65) and dissolved oxygen (0.33) were significantly higher in collected raw FFE. Before culture of S. platensis TDS of the prepared media were very high (10200.00 mg/l) due to addition of NaHCO 3 . Before inoculation of C. ellipsoidea and S. obliquus the highest TS, TSS, TDS and COD were recorded 867.28, 49.67, 771.33 and 1424.33 mg/l, respectively in prepared media. But after the culture of all the three microalgae, the amount of TS, TSS, TDS and COD were significantly (P<0.05) lower in all the media. The cultured microalgae were nutritionally rich.
Introduction
Bangladesh is an agro-based country. The agro-industrial organic wastes discharged from different types of mill containing high organic and inorganic nutrients, high total dissolved solids due to high carbohydrate and micronutrient which increase both biological oxygen demand (BOD) and chemical oxygen demand (COD) in aquatic environment (Phang, 1990 and Habib et al., 1998) . The organic loads as well as COD are possible to reduce by aerobic and anaerobic digestion of the waste discharge and growing important (beneficial) microalgae (Phang, 1990 and Husain, 2001 ). The highest COD value 500-980 ppm with either aerobic or anaerobic digestion is not harmful for aquaculture (Phang, 1990) .
In Bangladesh five big fertilizer factories are discharging huge amount of inorganic effluent in nature every year, which polluted aquatic environment. A large number of sweet meat factories have been developed both urban and rural area of Bangladesh, which discharge a lot amount of wastes in aquatic environment. Ultimately all of these wastes cause partial environmental pollution, which may causes partial ecological imbalance in nature and increase both biological oxygen demand (BOD) and chemical oxygen demand (COD) in aquatic environment. Sweetmeat factory waste (SFW) and Fertilizer factory effluent (FFE) are discharging through out the year. The economic uses of these wastes are not yet been developed. However, these wastes are possible to use for the production of microalgae having some modification. In aquaculture system, these wastes might be used to produce commercially important microalgae, which may use as feed for fish fry/fingerlings, shrimp larvae as well as zooplankton in aquaculture system. Due to microalgal activity, harmful and polluting affects of the wastes will be reduced after culture of microalgae and thus the environment will be free from pollution partially. So, it is essential to study the chemical characteristics of these environment polluting wastes before and after culture of microalgae. Keeping this in mind, attempt was made to study the chemical characteristics of sweetmeat factory waste and fertilizer factories effluent before and after culture of three important micoalgae, Chlorella ellipsoidea, Spirulina platensis and Scenedesmus obliquus.
Materials and Methods
Two environment polluting waste, fertilizer factory effluent (FFE) and sweetmeat factory waste (SFW), and three important microalgae, Chlorella ellipsoidea, Spirulina platensis and Scenedesmus obliquus were used in this study.
Collection and preparation of fertilizer factory effluent (FFE) medium
Fertilizer factory effluent was collected from Jamuna Fertilizer Factory, Tarakanda, Jamalpur and it was decomposed for a period of 15 days by aeration. It should be noted that before collection, chemical treatment of effluents by H 2 SO 4 and Al 2 (SO 4 ) 3 .K 2 SO 4 . 24H 2 O and partial water treatment by flashing and circulating water was done by the factory authirity. However, the decomposed solution was filtered and diluted with distilled water to 40, 45, 50, 55 and 60 % concentration levels. For culture of S. platensis 6.0 g/l NaHCO 3 was added to increase pH level of the media.
Collection and preparation of sweetmeat factory waste (SFW) medium
Sweetmeat waste was collected from Mymensingh town. It was diluted with distilled water to 1.5, 2.0, 2.5 and 3.0 % concentration levels and was decomposed for a period of 30 days by aeration at room temperature. The supernatant of decomposed effluent was for algal culture. Urea (0.2 g/l) was added to the media to increase nitrogen content for culture of all the three algal species. On the other hand NaHCO 3 (6.0 g/l) was added to the media to increase pH level, only for spirulina culture. Zarouk (1966) , and Phang and Chu (1999) is given in Table II .
Culture of microalgae
Stock culture of S. platensis, C. ellipsoidea and S. obliquus maintained in the Department of Aquaculture, Bangladesh Agricultural University, Mymensingh, Bangladesh was used for this study. The microalgae were inoculated into each 1.0 liter volumetric culture flask from the stock (optical density 620nm=0.20, Habib, et. al., 1998) to get 10 % suspension of algae in different culture media including control. As control kosaric medium (KM) was used for S. platensis culture and bold basal medium (BBM) for C. ellipsoidea and S. obliquus culture. Three replications were used both for culture and control media. All the flasks were kept under fluorescent lights (light: dark = 12 h: 12 h) for 14 days in Live Food Culture Laboratory of the Department of Aquaculture, Bangladesh Agricultural University, Mymensingh, Bangladesh. The culture flasks were continuously aerated using electric aerator. All the glass-wares used in the experiment were sterilized with dry heat in an oven at 70 O C for 12 hrs. Growth parameters of algae viz., cell counts and Chlorophyll a content were recorded every alternate day using a compound microscope and UV spectrophotometer, respectively. After successful completion of laboratory culture, the algae were centrifuged at 3000 rpm for 10 minutes to separate the media from microalgae from each other. The chemical properties of separated media were analyzed. After completion of laboratory culture mass culture was per- (Clesceri et al., 1989) . After laboratory culture, same chemical parameters of the separated media were analyzed.
Results and Discussion
Chemical composition of collected raw FFE and SFW showed that significantly (p<0. The highest growth of the cultured algae was observed on the 10 th day of culture in both media. The growth performance of the cultured microalgae is shown in Table IV . Among the different concentrations of the media 50 % FFEM and 2.5 % SFWM showed better growth performance than other concentrations for all the three microalgae. On the other hand among these two, 50% FFEM showed the best growth performance for all the three species. Proximate composition showed that the cultured algae were nutritionally rich having 34.56 to 58.38 % protein (Table V) .
In the case of before culture of S. platensis, the highest average TS was recorded 10216.97 mg/l in KM and the lowest was 6336.00 mg/l in 40 % FFEM. The range of TSS and was recorded 11.15 to 42.33 mg/l and the highest value was recorded in 3.0 % SFWM and the lowest value was recorded in KM. The highest TDS was recorded 10200.00 mg/l in KM and the lowest TDS was observed 6311.0 mg/l in 40 % FFEM. For the culture of S. platensis, media were prepared adding 6mg/l NaHCO 3 in each concentration of waste media and for KM it was needed 9 mg/l. That is why more solids were observed in KM and comparatively higher solid were recorded before inoculation in both media. Table VII . After the culture of S. platensis, the solids like TS, TSS, TDS and COD were found significantly (P<0.05) lower. Here both organic and inorganic loads were mixed up which was used by the microalgae as the source of nutrients. Similarity was found in the study of Habib et al. (1997) where they studied with palm oil mill effluent in Malaysia.
In case of before culture of C. ellipsoidea and S. obliquus the range of average pH and DO was observed 7.03 to 7.13 and 2.77 to 3.37 mg/l, respectively, in different concentration of media including BBM. The highest average TS was observed 867.28 mg/l in BBM and the lowest was 332.59 mg/l in 40 % FFEM. The range of TSS was found 2.88 (in BBM) to 22.33 mg/l (in 3.0 % SFWM). The highest TDS was recorded 861.04 mg/l in BBM and the lowest was 316.48 mg/l in 40 % FFEM. The average highest COD was recorded 1238.0 mg/l in 3.0 % SFWM and the lowest was 916.33 mg/l in 40 % FFEM. The findings of the present study are shown in the Table VIII.
After the culture of C. ellipsoidea in the different media under the present study, the (Table IX) .
After the culture of S. obliquus the range of DO and pH was recorded 2.57 (in 2.0 % After the culture of C. ellipsoidea and S. obliquus the amount of TS, TSS, TDS and COD were recorded very lower (P<0.05) in each media than before culture. It might be due to the biodegradation of organic and inorganic loads and nutrient released in the system, which was used by the microalgae (Islam et al., 2004) . Both pH and DO of the media were in favorable condition (Karmaker et al., 2001) . Though the growth performance of the algae were lower than control media but it was at the satisfactory level and the algae were nutritionally rich (Habib, 1998; Karmaker et al., 2001 and Islam et al., 2004) . Change in all the chemical parameters of the waste media after culture of microalgae had become more or less environment friendly condition.
Conclusion
The study proved that both fertilizer factory effluent and sweetmeat factory waste media become environment friendly condition after 45 % FFEM 6.80 ± 0.04 2.83 ± 0.12 169.67 ± 4.16 8.00 ± 1.00 157.67 ± 4.04 205.00 ± 6.56 50 % FFEM 6.80 ± 0.03 3.13 ± 0.21 187.00 ± 4.58 9.00 ± 1.73 170.00 ± 2.65 255.00 ± 7.56 55 % FFEM 6.81 ± 0.09 3.17 ± 0.21 205.67 ± 6.11 9.67 ± 0.58 193.67 ± 6.51 302.00 ± 6.56 60 % FFEM 6.84 ± 0.04 2.83 ± 0.12 224.67 ± 6.11 10.00 ± 1.00 210.67 ± 6.51 338.67 ± 5.03
1.5 % SFWM 6.76 ± 0.05 2.80 ± 0.10 147.67 ± 5.03 7.33 ± 0.58 142.67 ± 3.21 131.67 ± 5.51 2.0 % SFWM 6.66 ± 0.03 2.57 ± 0.12 186.33 ± 5.51 10.67 ± 1.15 176.67 ± 2.31 159.00 ± 7.55 2.5 % SFWM 6.79 ± 0.06 2.83 ± 0.12 214.33 ± 3.51 15. 33 ± 1.15 195.33 ± 3.06 199.33 ± 8.74 3.0 % SFWM 6.73 ± 0.02 2.83 ± 0.21 277.00 ± 5.57 15.67 ± 1.53 262.00 ± 2.65 228.33 ± 7.51 BBM 6.85 ± 0.13 2.63 ± 0.15 156.67 ± 1.53 4.67 ± 0.58 157.00 ± 2.65 culture of microalgae. On the other hand it may possible to use fertilizer factory effluent for commercial culture of S. platensis, C. ellipsoidea and S. obliquus which also may play an important role in aquaculture or as human food and thus the environment will be free from pollution partially.
